Ins2Akita mice exhibit hyperphagia and anxiety behavior via the melanocortin system.
Elevated anxiety symptoms have been reported to be present in many patients with diabetes mellitus. The underlying mechanisms by which diabetes mellitus influences behavior remain to be determined. We assessed feeding and anxiety behaviors in spontaneously diabetic Ins2Akita mice. We measured blood glucose, body weight, and food and water intakes in C57BL/6 heterozygote Ins2Akita mice. The behavioral properties of Ins2Akita mice were assessed in an open-field test and an elevated plus-maze. The gene expression of hypothalamic neuropeptides was examined in non-food-deprived Ins2Akita mice. Body weights of the Ins2Akita mice were less than those of the age-matched C57BL/6 mice, as controls. Food and water intakes were increased in the Ins2Akita mice. In the open-field test, the Ins2Akita mice had decreased locomotor activity and increased immobilization time. The Ins2Akita mice exhibited anxiety behavior in the elevated plus-maze. RT-PCR analysis showed decreased proopiomelanocortin (POMC) mRNA expression and increased agouti-related protein (AGRP) mRNA expression in Ins2Akita mice. There were no significant differences in hypothalamic ghrelin mRNA expression. These observations indicate that Ins2Akita mice, which are characterized by hypoinsulinemia and hyperglycemia, exhibited hyperphagia and anxiety behavior; the mechanism of action involved the activation of hypothalamic AGRP and the inactivation of hypothalamic POMC. In addition, Ins2Akita mice are a useful model for understanding the mechanisms involved in the psychological complications of diabetes mellitus. Further, melanocortin systems may be therapeutic targets not only for diabetes but also for its associated complications.